Identi®cation of pontin52 as an interaction partner of the Wnt/Wg signal transducer b-catenin implicated a role for this protein in Wnt signaling. Here we describe the isolation of two Xenopus homologs of pontin52, Xpontin and Xreptin, and report the ®rst expression pattern of vertebrate pontin52 homologs. Whole-mount in situ hybridization studies reveal a strong expression of Xpontin in neural crest cells and in later stages in different gastrointestinal organs. Xreptin is also expressed in neural crest cells, in particular in a subpopulation that give raise to the adrenal medulla. q
Results and discussion
Recently, pontin52 has been identi®ed as an interaction partner of b-catenin (Bauer et al., 1998) which functions in transducing signals of the Wnt/Wg class of extracellular glycoproteins (Wodarz and Nusse, 1998) . Two different classes of pontin52 relatives have been identi®ed in different eukaryotes: (1) hTIP49/pontin52, rTIP49, scp50 (Kanemaki et al., 1997; Bauer et al., 1998) ; and (2) hp47/reptin52, mp47, scp47 (Gohshi et al., 1999; Bauer et al., in preparation) . Both classes share a relative sequence identity of 40% between each other and 70±99% between different members of each class. All of them contain Walker A and B motifs involved in ATP binding and hydrolysis, respectively. They also show homology to the bacterial RuvB helicase although an in vivo helicase function of the eucaryotic proteins has not been demonstrated so far. In eukaryotes these proteins are thought to function in transcriptional processes because rTIP49/pontin52 copuri®es with RNA polymerase II (Qiu et al., 1998) and interacts with TBP (Kanemaki et al., 1997) and the transcriptional coactivatior b-catenin (Bauer et al., 1998) . As the Xenopus embryo is a well established model system to study Wnt/wg signaling we cloned the Xenopus homologs of both classes using degenerated oligonucleotides and PCR based techniques as well as cross-species library screening.
The Xenopus homolog of pontin52 ( Fig. 1A ; Acc. No AF218072) shows an overall identity of 97% to the human one. Xreptin ( Fig. 1A ; Acc. No. AF218071) is 94% identical to the human/mouse homologs and shows an overall identity of 40% to Xenopus pontin. By use of RT-PCR analyses we found both members expressed before onset of zygotic transcription. Whereas the expression level of Xpontin remains stable throughout development (Fig. 1B) , expression of Xreptin decreases until onset of zygotic transcription before increasing again at later stages (Fig. 1B) .
Expression at stage 6 of Xpontin is localized in the animal pole region ( Fig. 2A) . During gastrulation Xpontin transcripts are restricted to the ectoderm and the involuted mesoderm (Fig. 2B,C) . At neurula stages transcripts were detected in the anterior neuroectoderm (Fig. 2D ). Starting from stage 26 onwards Xpontin is expressed in the brain, the otic vesicle, and in migrating cephalic neural crest cells populating the mandibular, hyoid, and branchial crest segments (Fig. 2E,F) . In later stages expression of pontin was speci®cally found in the esophagus (Fig. 2G,H) , the proctodeum (Fig. 2G ), the gills (Fig. 2H) , and the gall bladder (Fig. 2I) .
The maternally derived transcripts for Xreptin were also found in the animal pole region at stage 6 (Fig. 2J ). This expression persists at blastula stage (Fig. 2K) . During gastrulation Xreptin is found in the ectoderm. At neurula stages Xreptin is expressed in premigratory neural crest cells (Fig. 2M) . Later in development Xreptin transcripts were found in the mandibular, hyoid, and branchial crest segments and in parts of the brain. At stage 35 two regions prominently express Xreptin (arrows 1 and 2 in Fig. 2O , close up in Fig. 2P ) one of which is located in the region of the developing pronephros (arrow 1 in Fig. 2O ) (Bra Èndli, 1999) . Sections of these embryos show that the cells located between the tubulus and the somites are stained (Fig. 2Q , see arrow). These cells are most probably of neural crest origin and give raise to chromaf®n adrenomedullary cells (Collazo et al., 1993) . Thus, Xreptin might be the ®rst marker for this cell population in Xenopus. The other prominent structure stained at stage 35 is unknown (arrow 2 in Fig. 2O ), but might represent a subpopulation of the posterior branchial crest segment. Sections of stage 35 embryos also reveal a staining for Xreptin transcripts in the anterior neural tube (Fig. 2R , see also Fig. 2P ). Later at stage 45 Xreptin was found to be expressed ubiquitously (not shown).
Initial studies using the Xenopus secondary axis induction assay (Behrens et al., 1996; Huber et al., 1996) and ®bro-nectin as a target gene of Wnt/Wg signaling in A6 and XTC cells (Gradl et al., 1999) did not reveal an obvious role for Xpontin in Wnt/Wg signaling. Further studies including additional model systems will be necessary to uncover this potential link. Here it is of interest that both, Xpontin and Xreptin are expressed in neural crest cells and Wnt signals have been implicated in neural crest cell induction (LaBonne and Bronner-Fraser, 1998).
Materials and methods

Cloning of Xenopus pontin and reptin
To obtain the Xenopus pontin52 homolog, a Xenopus gastrula cDNA library was screened with the full length human pontin fragment as probe. Four hundred bases missing in the 5 H region were obtained by 5 H RACE-PCR (Marathon kit, Clontech). To identify the Xreptin sequence a 600 pb Xreptin fragment was generated by PCR using two human reptin52 speci®c primers and completed by RACE-PCR. Three to six independent clones of different fragments were sequenced to exclude artifacts due to ampli®cation. RT-PCR performed with Xenopus RNA of different developmental stages as indicated, representing the temporal expression in frog embryos of Xreptin and Xpontin. H4 is used as a loading control. ±RT probes were performed without reverse transcription to exclude DNA contaminations.
